ELECTRONIC EQUIPMENT 

[0001] The present application is a divisional application of U.S. Patent Application No. 
10/083,648 filed February 27, 2002, which is hereby incorporated by reference. The present 
application also claims the benefit of Japanese Patent Application No. 2001-86006 filed in 
Japan on March 23, 2001. 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[00021 The present invention relates electronic equipment, and more particularly to 
electronic equipment having on its front side an openable and closable front panel. 
DESCRIPTION OF THE RELATED ART 

[0003] Installation of elecfronic equipment such as an audio device and a navigation 
device on a vehicle has widely been put into practice. 

[0004] On the other hand, use of a card-type recording medium having a small size, called 
a "memory card" has also recently been generalized. 

[0005] It has recently become possible to store information, which is to be used in the 
above-mentioned electronic equipment, in the card-type recording medium, so as to provide 
information sharing between the electronic equipment and a domestic or personal computer, as 
well as between a plurality of elecfronic equipment. 

[0006] With respect to installation of the above-mentioned card-type recording medium on 
electronic equipment, a casing of the elecfronic equipment, which has a stationary front panel 
101 as shown in FIG. 9, is embedded into a dashboard of a vehicle. As a result, it is necessary 
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to form a slot-shaped insertion opening 106 into or from which the card-type recording medium 
is to be loaded or unloaded, on any place of the front panel 101. 

[0007] It is however necessary to provide parts such as an operating dial 102, operating 
mode buttons 105, an operation displaying unit 104 and selection buttons 103a and 103b, by 
which the electronic equipment is caused to function, on the above-mentioned front panel 101. 
Accordingly, the above-mentioned insertion opening 106 must be formed on a place other than 
the above-mentioned parts such as the operating dial 102. Formation of the insertion opening 
106 is however restricted by design which is made when determining arrangement of the parts 
such as the operating dial 102 on the front panel 101, thus causing problems. 
[0008] The insertion opening 106 is exposed on the front panel 101, resulting m an 
increased possibiUty that the card-type recording medium loaded into the insertion opening 106 
may be stolen, thus also causing problems. 

[0009] There has also been known electronic equipment, which is to be mounted on a 
vehicle and has an openable or closable front panel. FIG. 10(a) is a partial side view of typical 
electronic equipment 200 in which a front panel 201 is opened by swinging the front panel 201 
around a pivot shaft 206 provided on ttie lower side of the front panel 201, while moving 
forward a supporting member 202 to which ttie pivot shaft 206 is connected. FIG. 10(b) is a 
partial side view of the other typical electronic equipment 200 in which a front panel 201 is 
opened by swinging the front panel 201 around a pivot shaft 206. 

[0010] In either case, there is adopted a structure that an insertion opening 205 for the 
card-type recording medium MC is formed on an inner wall 204, which is exposed from the 
front end opening of the casing of the electronic equipment when the front panel 201 is kept in 
the opened position (i.e., a state as shown in the lower portions of FIGs. 10(a) and 10(b)), and a 
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connector 203 into which the card-type recording medium MC is to be inserted is further 
provided in a place corresponding to the insertion opening 205. 

[GDI 11 However, the card-type recording medium MC, which has an extremely small size, 
is connected to the connector 203 so as to project from the above-mentioned inner wall 204 by 
a small length. As a result, it is not easy to pull out the card-type recording medium MC from 
the insertion opening 205, thus causing a problem, even when the front panel 201 is opened as 
shown in the lower portions of FIGs. 10(a) and 10(b). 

SUMMARY OF THE INVENTION 
[0012] An object of the present invention, which was made to solve the above-mentioned 
problems, is therefore to provide electronic equipment, which permits to perform easy loading 
and unloading of a card-type recording medium, reduce the possibility of theft of the card-type 
recording medium and relieve restriction in design of the front panel, 
[0013] In order to attain the aforementioned object, the electronic equipment of the first 
aspect of the present invention comprises a main body; a front panel provided movably 
between an opened position and a closed position on a front side of the main body; and a 
recording medium receiving unit into or from which a card-type recording medium is to be 
loaded or unloaded, wherein the recording medium receiving unit is concealed and inaccessible 
in case where the front panel is in the closed position; and the recording medium receiving unit 
is displaced along with movement of the front panel so as to be exposed and accessible in case 
where the front panel is in the opened position. 

[0014] According to such features of the first aspect of the present invention, the recording 
medium receiving unit is displaced so as to be exposed and accessible when the front panel 
moves from the closed position to the opened position. It is therefore possible to provide 
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technical effects of achieving the easy loading and unloading of the card-type recording 
medium, and reducing the possibility of theft of such a medium. It is not necessary to form any 
insertion hole for the card-type recording medium on the front panel, thus relieving restriction 
in design of the front panel. 

[0015] In the second aspect of the present invention, the electronic equipment according to 
the above-described first aspect of the present invention may further comprises an opening and 
closing mechanism for moving the front panel from the closed position to the opened position 
so that a front surface thereof faces generally upward, while pushing forward a lower portion of 
the front panel and lowering an upper portion thereof, and for returning the front panel from the 
opened position to the closed position. According to such a feature of the second aspect of the 
present invention, the front panel is kept in the opened position without exposing the rear 
surface of the front panel. As a result, no special care of the rear surface of the front panel is 
needed. 

[0016] In the third aspect of the present invention, there may be adopted, in the above- 
described second aspect of the present invention, a structure in which the recording medium 
receiving unit is shdable relative to the casing; and there is provided a sliding mechanism for 
sliding the recording medium receiving unit between a retracted and inaccessible position and 
an extended and accessible position, in a same direction as a moving direction of the lower 
portion of the front panel in synchronization with movement thereof According to such 
features of the third aspect of the present invention, the recording medium receiving unit slides 
to be exposed and accessible when the front panel is moved from the closed position to the 
opened position. It is therefore possible to carry out more easily a loading or unloading 
operation of the card-type recording medium. 
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[0017] In the fourth aspect of the present invention, the electric equipment according to the 
third aspect of the present invention may further comprise a supporting member on which the 
recording medium receiving unit is mounted, said supporting member being movable in the 
same direction as the moving direction of the lower portion of the front panel. According to 
such a feature of the fourth aspect of the present invention, a stable and smooth slide of the 
recording medium receiving unit can be ensured. 

[0018] In the fifth aspect of the present invention, the recording medium receiving unit in 
the above-described second aspect of the present invention may have a slot and be stationarily 
secured to the firont panel so that the slot is exposed outside fi-om a bottom surface of the fi"ont 
panel when the fi-ont panel is kept in the opened position. According to such a feature of the 
fifth aspect of the present invention, the recording medium receiving unit moves together with 
the fi-ont panel, thus permitting to making the structure of the electric equipment simpler. 
[0019] In the sixth aspect of the present invention, the recording medium receiving unit in 
the above-described fifth aspect of the present invention may be placed in an inside of the fi-ont 
panel. According to such a feature of the sixth aspect of the present invention, there can be 
enhanced the appearance of the slot and its surrounding area of the recording medium receiving 
unit, when the front panel is kept in the opened position so that the slot thereof is exposed and 
accessible. 

[0020] In the seventh aspect of the present invention, there may be adopted, in the above- 
described first aspect of the present invention, a structure in which the front panel is movable to 
swing between the closed position and the opened position in which a rear surface of the front 
panel faces generally upward, around a pivot shaft provided on a lower side of the front panel; 
and the recording medium receiving unit having a slot is stationarily secured to the front panel 
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so that the slot is exposed outside from a bottom surface of the front panel when the front panel 

is kept in the opened position. According to such features of the seventh aspect of the present 

invention, it is possible to make the structure of the electric equipment simpler. 

[0021] hi the eighth aspect of the present invention, the recording medium receiving unit 

in the above-described seventh aspect of the present invention may be mounted on the rear 

surface of the front panel According to such a feature of the eighth aspect of the present 

invention, the ftirther simpler structure of the electric equipment can be ensured. 

[0022] hi the ninth aspect of the present invention, the recording medium receiving unit in 

the above-described eighth aspect of the present invention may be sv^ingable relative to the 

front panel. According to such a feature of the ninth aspect of the present invention, it is 

possible to effectively utiUze the area of the front panel, permitting use of the recording 

medium receiving unit having a relatively large size without enlarging the front panel. 

[0023] In the tenth aspect of the present invention, the recording medium receiving unit in 

the above-described ninth aspect of the present invention may be swingable on a plane parallel 

to the rear surface of the front panel. 

[0024] In the eleventh aspect of the present invention, the recording medium receiving unit 
in the above-described ninth aspect of the present invention may be swingable on a plane 
perpendicular to the rear surface of the front panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] FIG. 1(a) is a front view of electronic equipment of the first embodiment of the 
present invention, illustrating a front panel, which is kept in the closed position and FIG. 1(b) is 
also a front view thereof, illustrating the front panel, which is kept in the opened position; 
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[0026J FIG. 2(a) is a view illustrating an entire internal structure of the electronic 
equipment of the first embodiment of the present invention and FIG. 2(b) is a view illustrating 
a detailed structure of a recording medium receiving unit of the electronic equipment as shown 
in FIG. 2(a); 

[0027] FIG. 3(a) is a sectional view of the electronic equipment of the first embodiment of 
the present invention, illustrating the fi-ont panel, which is kept in the closed position and FIG. 
3(b) is also a sectional view thereof, illustrating the firont panel, which is kept in the opened 
position; 

[0028] FIG. 4(a) is a sectional view of the electronic equipment of the second embodiment 
of the present invention, illustrating the fi-ont panel, which is kept in the closed position and 
FIG. 4(b) is also a sectional view thereof, illustrating the front panel, which is kept in the 
opened position; 

[0029] FIG. 5(a) is a partial plan view of the electronic equipment of the third embodiment 

of the present invention, illustrating the firont panel, which is kept in the opened position, FIG, 

5(b) is a front view of the electronic equipment as shown in FIG. 5(a) and FIG. 5(c) is a 

sectional view of the electronic equipment as shown in FIG. 5(a); 

[0030] FIG. 6(a) is a partial plan view of the electronic equipment of the fourth 

embodiment of the present invention, illustrating the front panel, which is kept in the opened 

position, FIG. 6(b) is a front view of the electronic equipment as shown in FIG. 6(a) and FIG. 

6(c) is a sectional view of the electronic equipment as shown in FIG. 6(a); 

[0031] FIG. 7(a) is a partial plan view of the electronic equipment of the fifth embodiment 

of the present invention, illustrating the front panel, which is kept in the opened position, FIG. 
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7(b) is a fix)nt view of the electronic equipment as shown in FIG. 7(a) and FIG. 7(c) is a 
sectional view of the electronic equipment as shown in FIG. 7(a); 

[0032] FIG. 8(a) is a perspective view illustrating the recording medium receiving unit of 
the fifth embodiment of the present invention, FIG. 8(b) is a rear view illustrating the recording 
medium receiving unit as shown in FIG. 8(a) and FIG. 8(c) is an enlarged view illustrating a 
locking mechanism for the recording medium receiving unit as shown in FIG. 8(a); 
[0033] FIG. 9 is a partial perspective view of the conventional electronic equipment; and 
[0034] FIG. 10(a) is a cross-sectional view illustrating an opening operation of the firont 
panel of another conventional electronic equipment and FIG. 10(b) is a cross-sectional view 
illustrating an opening operation of the fi-ont panel of further another conventional electronic 
equipment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0035] Now, embodiments of electronic equipment of the present invention will be 
described in detail below with reference to the accompanying drawings. In all the 
embodiments of the present invention described below, the present invention is applied to the 
electronic equipment serving as an audio device to be mounted on a vehicle. 
I. FIRST EMBODIMENT 

[0036] Now, the first embodiment of the present invention will be described with reference 
to FIGs. 1(a) to 3(b). FIGs. 1(a) and 1(b) illustrate the electronic equipment of the first 
.embodiment of the present invention with the firont panel kept in tiie closed and opened 
positions, respectively, FIGs. 2(a) and 2(b) illustrate the internal structure of the electronic 
equipment thereof and FIGs. 3(a) and 3(b) illustrate an opening operation of the fi-ont panel of 
the electronic equipment thereof 
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[00371 As shown in FIGs. 1(a) and 1(b), the electronic equipment 1 A of the first 
embodiment of the present invention includes a main body MB, a front panel 3 and a recording 
medium receiving unit 1 1 . The main body MB has a casing C and a reproducing unit (not 
shown) received in the casing C. The casing C has on its front side a flange CC, which defines 
an opening. The flange CC is provided on its rear surface with a frame F into which the front 
end portion of the reproducing unit is inserted, as shown in FIG. 2(a), which is a plan view 
illustrating the electronic equipment 1 A having the front panel 3A kept in the closed position, 
and in which the casing C is removed. The casing C is provided with an inner wall la in the 
vicinity of the opening. The inner wall la has a slot 2 through which a recording medium such 
as an optical disc can be loaded or unloaded into or from the reproducing unit, respectively. 
[0038] The front panel 3 A is movable between an opened position as shown in FIG. 1(b) 
and a closed position as shown in FIG. 1(a) so as to open and close the opening of the casing C. 
An opening and closing operation of the front panel 3 A will be described later. 
[0039] The front panel 3 A is provided with a display unit 12 for displaying an operation 
mode of the electronic equipment lA, operating members 4 and 5 for setting an appropriate 
mode of the electronic equipment 1 A and operating buttons 6a to 6j. The front panel 3 A has its 
lower opposite sides a pair of pivot shafts 7, 7. In addition, the front panel 3A has a bottom 
front-side surface 3a and a bottom rear-side surface 3c. The bottom front-side surface 3a and 
the bottom rear-side surface 3c are concealed in case where the front panel 3 A is kept in the 
closed position as shown in FIG. 1(a), on the one hand, and are exposed in case where the front 
panel 3 A is kept in the opened position as shown in FIG. 1(b). The bottom rear-side surface 3c 
has in its central portion a recess 3b, through which an insertion hole 35 of the recording 
medium receiving unit 1 1 described later can be exposed. The front panel 3A is also provided 
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with an eject button 10, which is slidably exposed from the above-mentioned rear-side 
surface 3c. 

[0040] The front panel 3 A is movable between the opened position as shown in FIG. 1(b) 
and the closed position as shown in FIG. 1(a) as described above. When the front panel 3 A is 
kept in the closed position, the front surface thereof stands perpendicularly to the driving 
direction of a vehicle so as to operate the operating members 4 and 5 and the other buttons 6a 
to6j. 

[0041] More specifically, the electronic equipment 1 A includes an opening and closing 
mechanism for moving the front panel 3 A between the opened position and the closed position. 
The opening and closing mechanism is composed of a supporting member 9, a slidable arm 9a 
having a rack portion 21a, a gear train including gears 21b, 21c, a driving motor (not shown) 
and a swing arm 25. 

[0042] The supporting member 9, which is formed of a rectangular plate, is placed on the 
bottom surface of the casing C so as to be slidable back and forth relative to the opening of the 
casing C. The supporting member 9 has opposite front end portions to which the above- 
mentioned pivot shafts 7, 7 are pivotably connected, respectively. 

[0043] The slidable arm 9a has an elongated guide slot 9b in its longitudinal direction and 
the rack portion 21a at its rear ends. The slidable arm 9a is secured on the one side of the 
supporting member 9. The casing C has a supporting pin 28 projecting inwardly so that the 
supporting pin 28 is inserted into the elongated guide slot 9b of the slidable arm 9a. The same 
supporting mechanism or any other mechanism for slidably supporting the supporting member 
9 may be provided on the other side of the supporting member 9. As a result, the slidable arm 
9a slides together with the supporting member 9 relative to the casing C. 
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[0044] The gears 2 lb, 2 Ic are rotatably supported on one of base frames 20, 20 of the 
casing C. The gear 21c engages not only with the rack portion 21a of the slidable arm 9a, but 
also with the other gear 21b. The driving motor (not shown) is mounted on the above- 
mentioned base frame 20 so that a driving gear (not shown) secured on a driving shaft of the 
driving motor engages with the above-mentioned gear 21b. 

[0045] The swing arm 25 that is placed on the opposite side to the shdable arm 9a in the 
casing C, has one end, which is pivotably connected to the casing C by means of a pin 26 
(which is a first pivot shaft) as shown in FIGs. 3(a) and 3(b), and the other end, which is 
pivotably connected to the upper portion of the front panel 3 A by means of the other pin 29 
(which is a second pivot shaft). The same swing arm 25 may be provided on the other side. 
[0046] The opening and closing mechanism having the above-described structure moves 
the front panel 3 A from the closed position to the opened position so that the front surface of 
the front panel 3 A faces generally upward, while pushing forward a lower portion of the front 
panel 3 A toward a user of the electronic equipment 1 A and lowering an upper portion thereof 
As a result, the inner wall la of the casing C, which is concealed by means of the front panel 
that is kept in the closed position, is exposed from the opening of the casing C by moving the 
front panel 3A from the closed position to the opened position. Accordingly, when the front 
panel 3 A is opened, it is possible to insert an optical disc into the slot 2 provided on the inner 
wall la of the casing C. The optical disc is loaded from the slot 2 so that the reproducing unit 
reproduces information such as musical information recorded in the optical disc. 
[0047] As shown in FIG. 2(b), the recording medium receiving unit 1 1 includes a 
receiving member 30, a holding mechanism 31, a plurality of terminals 32, an eject lever 10a 
and a retum spring 30a. The receiving member 30 has an insertion hole 35 into or from which 
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a card-type recording medium MC is to be inserted or removed. The holding mechanism 31 
holds the card-type recording medium MC inserted into the insertion hole 35 of the receiving 
member 30, or reUeves the holding of the card-type recording medium MC. The terminals 32 
electrically connect the card-type recording medium MC to the reproducing unit to output 
information, which has been recorded in the card-type recording medium MC, into the 
reproducing unit, on the one hand, and to input information from the reproducing unit into the 
card-type recording medium MC. The eject lever 10a is slidably mounted on the receiving 
member 30 in the horizontal direction so that the front end of the eject lever 10a can come into 
contact with the eject button 10 provided on the front panel 3 A, in case where the front panel 
3 A is kept in the opened position. The eject lever 10a slides between an operation position and 
an ejection position. The return spring 30a imparts a resilient force for returning the eject lever 
10a to the operation position to the eject lever 10a. The recording medium receiving unit 1 1 
having the structure described above is mounted on the central portion of the supporting 
member 9. 

[0048] When the card-type recording medium MC is inserted into the receiving member 
30 in a direction shown by an arrow in FIG. 2(b), terminals of the card-type recording medium 
MC come into electric contact with the pluraUty of terminals 32 of the recording medium 
receiving unit 11. As a result, there can be carried out execution of outputting information, 
which has been recorded in the card-type recording medium MC, into the reproducing unit, on 
the one hand, and of inputting information from the reproducing unit into the card-type 
recording medium MC. 

[0049] When the card-type recording medium MC is inserted into the recording medium 
receiving unit 1 1 to be kept operable, the eject lever 10 is kept in the operating position by 
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means of the return spring 30a so that the front end of the eject lever 10 moves toward the rear 
end of the eject button 10 provided on the front panel 3A. Accordingly, if the front panel 3A is 
kept in the opened position, it is possible to push the eject button 10 as exposed so as to eject 
the card-type recording medium MC. 

[0050] Now, description will be given below of operation of the front panel 3 A with 
reference to FIGs. 3(a) and 3(b). FIG. 3(a) is a cross sectional view cut along the line Ill-m in 
FIG. 2(a), illusfrating a state in which the front panel 3A is kept in the closed position as shown 
in FIG. 1(a). FIG. 3(b) is a cross sectional view illustrating a state in which the front panel 3A 
is kept in the opened position as shown in FIG. 1(b). 

[0051] When the front panel 3A is kept in the closed position as shown in FIG. 3(a), the 
supporting member 9 and the slidable arm 9a are retracted in the left-hand direction in FIG. 
3(a) together with the recording medium receiving unit 1 1 in which the card-type recording 
medium MC is received, hi such a state, the end of the card-type recording medium MC, 
which is projected from the receiving member 30 as shown in FIG. 3(a), is concealed by means 
of the lower portion of the front panel 3 A. Accordingly, when the front panel 3 A is kept in the 
closed position, the recording medium receiving unit 11 is inaccessible so that neither insertion 
of the card-type recording medium MC into the receiving member 30 nor removal of it 
therefrom can be carried out. 

[0052] Operation of the driving motor (not shown) causes the gears 2 lb and 2 1 c to rotate 
so that the slidable arm 9a, which has the elongated slot 9b into which the supporting pin 28 of 
the casing C is inserted, shdes forward (i.e., in the right-hand direction in FIG. 3(b). The 
recording medium receiving unit 1 1 also slides forward together with supporting member 9 and 
the sUdable arm 9a. 
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[0053] The opposite front end portions of the supporting member 9 are pivotably 
connected to the pivot shafts 7, 7 provided on the lower opposite sides of the front panel 3 A, 
respectively. In addition, the upper portion of the front panel 3 A is connected to the casing C 
by means of the swing arm 25. Accordingly, slide of the supporting member 9 causes the 
lower portion of the front panel 3 A to be pushed forward toward a user of the electronic 
equipment 1 A and the upper portion thereof to be lowered so that the front surface of the front 
panel 3 A faces generally upward, with the result that the front panel 3 A moves from the closed 
position as shown in FIG. 3(a) to the opened position as shown in FIG. 3(b). 
[00541 When the front panel 3 A is kept in the opened position in this manner, the inner 
wall la is exposed from the openmg of the casing C and the recording medium receiving unit 
11, which is mounted on the supporting member 9, moves forward so that the insertion hole 35 
thereof is exposed and accessible through the recess 3b of the front panel 3 A. In the light of the 
mounting structure of the recording medium receiving unit 1 1, the supporting member 9 serves 
as a device for sliding the recording medium receiving unit 1 1 between a retracted and 
inaccessible position and an extended and accessible position in the same direction as the 
moving direction of the lower portion of the front panel 3 A in synchronization with movement 
thereof utilizing the opening and closing mechanism. 

[0055] As a result, the card-type recording medium MC received in the recording medium 
receiving unit 1 1 moves forward to a prescribed position in which the recording medium MC 
can easily be removed from the insertion hole 35. In such a state, a pushing operation of the 
eject button 10 reheves the hold of the card-type recording medium MC, which is caused by the 
holding mechanism 31, and moves forward the card-type recording medium MC. The card- 
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type recording medium MC can therefore be pulled out from the recording medium receiving 
unit 11. 

[0056] In the above-described first embodiment of the electronic equipment of the present 
invention, the recording medium receiving unit 1 1 is concealed and inaccessible in case where 
the front panel 3 A is in the closed position and the recording medium receiving unit 1 1 is 
displaced along with movement of the front panel 3 A so as to be exposed and accessible when 
the front panel 3 A moves from the closed position to the opened position. It is therefore 
possible to carry out an easy operation of loading and unloading the card-type recording 
medium MC and to reduce the possibility of theft of the card-type recording medium MC. 
[0057] In addition, it is not necessary to form any insertion hole for the card-type 
recording medium MC on the front surface of the front panel 3 A, thus relieving restriction in 
design of the front panel 3 A. 

[0058] The recording medium receiving unit 1 1 is mounted on the supporting member 9, 
which is movable along with the movement of the front panel 3 A, thus ensuring a stable and 
smooth shde of the recording medium receiving unit 11. 
IL SECOND EMBODIMENT 

[0059] Now, the second embodiment of the present invention will be described with 
reference to FIGs. 4(a) and 4(b). FIG. 4(a) illustrates the electronic equipment of the second 
embodiment of the present invention with the front panel 3B kept in the closed position 
(corresponding to the state as shown in FIG. 1(a)). FIG. 4(b) illustrates the electronic 
equipment of the second embodiment of the present invention with the front panel 3B kept in 
the opened position (corresponding to the state as shown in FIG. 1(b)). 
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[0060] The front panel 3B of the second embodiment is provided on its front surface with 
the same structural components as those of the front panel 3 A of the first embodiment. 
Description of these components is therefore omitted. The front panel 3B is opened and closed 
by means of the same opening and closing mechanism as in the first embodiment of the present 
invention. Detailed description of the opening and closing mechanism is also omitted. 
[0061] In the first embodiment, the recording medium receiving unit 1 1 for the card-type 
recording medium MC is mounted on the supporting member 9, which is slidable along with 
the movement of the front panel 3 A. In the second embodiment, the recording medium 
receiving unit 1 1 having the slot is stationarily secured in the inside of the front panel 3B so 
that the slot is placed on the bottom rear-side surface of the front panel 3B. The recording 
medium receiving unit 1 1 includes the same components such as a receiving member 30, a 
holding mechanism 31, a plurality of terminals 32, an eject lever 10a and a retum spring 30a. 
The eject button 10 is also provided on the bottom rear-side surface of the front panel 3B in the 
same manner as the first embodiment. The front end of the eject lever 10a substantially comes 
into contact with the eject button 10. 

[0062] In the second embodiment, the bottom rear-side surface of the front panel 3B is 
concealed in case where the front panel 3B is kept in the closed position, on the one hand, and 
is exposed in case where it is kept in the opened position, on the other hand. As a result, the 
slot of the recording medium receiving unit 1 1 is concealed and inaccessible in case where the 
front panel is in the closed position. The recording medium receiving unit 1 1 is moved or 
displaced along with the movement of the front panel 3B so that the slot of the recording 
medium receiving unit 1 1 is exposed and accessible when the front panel 3B moves from the 
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closed position to the opened position. In such an opened position, the card-type recording 
medium MC can be loaded into the recording medium receiving unit 1 1 or imloaded therefrom. 
[0063] In the above-described second embodiment of the electronic equipment of the 
present invention, the recording medium receiving unit 11 is stationarily secured in the inside 
of the front panel 3B so that the slot is exposed outside from the bottom surface of the front 
panel 3B when the front panel 3B is kept in the opened position. The recording medium 
receiving unit 1 1 moves together with the front panel 3B, thus permitting to making the 
structure of the electric equipment simpler. In addition, there can be enhanced the appearance 
of the slot and its surrounding area of the recording medium receiving vmit 1 1, when the front 
panel 3B is kept in the opened position so that the slot thereof is exposed and accessible. 
III. THIRD EMBODIMENT 

[00641 Now, the third embodiment of the present invention will be described with 
reference to FIGs. 5(a) to 5(c). FIG. 5(a) is a partial plan view of the electronic equipment of 
the third embodiment of the present invention, illustrating the front panel, which is kept in the 
opened position, FIG. 5(b) is a front view of the electronic equipment as shown in FIG. 5(a) 
and FIG. 5(c) is a sectional view of the electronic equipment as shown in FIG. 5(a). 
[0065] The front panel 3C of the third embodiment is provided on its front surface with the 
same structural components as those of the front panel 3 A of the first embodiment. Description 
of these components is therefore omitted. 

[0066] The opening and closing mechanism in the first and second embodiments described 
above moves the front panel 3A or 3B from the closed position to the opened position so that 
the front surface of the front panel 3 A or 3B faces generally upward, while pushing forward the 
lower portion of the front panel 3 A or 3B toward a user of the electronic equipment lA or IB 
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and lowering the upper portion thereof. In the third embodiment, the front panel 3C is movable 
to swing between the closed position and the opened position in which a rear surface of the 
front panel 3C faces generally upward, around a pivot shaft 3a provided on a lower side of the 
front panel 3C as shown in FIG. 5(c). 

[0067] When the front panel 3C is kept in the opened position, the slot 2 provided on the 
inner wall la of the casing C is exposed. It is therefore possible to insert an optical disc into 
the slot 2. 

[0068] The recording medium receiving unit 1 1 includes the same components as the 
receiving member 30, the holding mechanism 31, the plurality of terminals 32, the eject lever 
10a and the retum spring 30a of the recording medium receiving unit 1 1 of the first 
embodiment. The recording medium receiving unit 1 1 is stationarily mounted on the rear 
surface of the front panel 3C. As shown in FIG. 5(a), a direction along which the card-type 
recording medium MC is to be inserted is identical to the longitudinal direction of the front 
panel 3C, However, the present invention is not limited only to such a mounting position of the 
recording medium receiving unit 1 1 relative to the front panel 3C. If the length of the 
recording medium receiving unit 1 1 in the insertion direction of the card-type recording 
medium MC is smaller than the lateral length of the rear surface of the front panel 3C, the 
recording medium receiving unit 1 1 may be mounted on the rear surface of the front panel 3C 
so that the direction along which the card-type recording medium MC is to be inserted is 
perpendicular to the longitudinal direction of the front panel 3C. 

[0069] The recording medium receiving unit 1 1 is moved or displaced along with the 
movement of the front panel 3C so that the slot of the recording medium receiving unit 1 1 is 
exposed and accessible when the front panel 3C moves from the closed position to the opened 
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position. In such an opened position, the card-type recording medium MC can be loaded into 
the recording medium receiving unit 1 1 or unloaded therefrom. 

[0070] In the third embodiment, the recording medium receiving unit 1 1 is stationarily 
mounted on the rear surface of the front panel 3C. The further simpler structure of the electric 
equipment can therefore be ensured. 
IV. FOURTH EMBODIMENT 

[0071] Now, the fourth embodiment of the present invention will be described with 
reference to FIGs. 6(a) to 6(c), FIG. 6(a) is a partial plan view of the electronic equipment of 
the fourth embodiment of the present invention, illustrating the front panel, which is kept in the 
opened position, FIG. 6(b) is a front view of the electronic equipment as shown in FIG. 6(a) 
and FIG. 6(c) is a sectional view of the electronic equipment as shown in FIG. 6(a). 
[0072] The front panel 3D of the fourth embodiment is provided on its front surface with 
the same structural components as those of the front panel 3A of the first embodiment. 
Description of these components is therefore omitted. 

[0073] In the fourth embodiment, the front panel 3D is movable to swing between the 
closed position and the opened position in which a rear surface of the front panel 3D faces 
generally upward, around a pivot shaft 3a provided on a lower side of the front panel 3D as 
shown in FIG. 6(c) in the same maimer as the third embodiment. 

[0074] When the front panel 3D is kept in the opened position, the slot 2 provided on the 
inner wall la of the casing C is exposed. It is therefore possible to insert an optical disc into 
the slot 2. 

[0075] The recording medium receiving unit 1 1 includes the same components as the 
receiving member 30, the holding mechanism 31, the plurality of terminals 32, the eject lever 
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10a and the return spring 30a of the recording medium receiving unit 1 1 of the first 
embodiment. The recording medium receiving unit 1 1 is mounted on the rear surface of the 
front panel 3D so as to be swingable by a manual operation around a pivot shaft 40 relative to 
the front panel on a plane parallel to the rear surface of the front panel 3D. The recording 
medium receiving unit 1 1 is therefore swingable between a retracted position in which a 
direction along which the card-type recording medium MC is to be inserted is identical to the 
longitudinal direction of the front panel 3D, as shown in two-dot chain lines in FIG. 6(a), on the 
one hand, and an extended position in which the direction along which the card-type recording 
medium MC is to be inserted is perpendicular to the longitudinal direction of the front panel 3D 
so that the slot 41 face toward a user of the electronic equipment, as shown in solid lines in the 
same figure, on the other hand. In such an extended position, the card-type recording medium 
MC can be loaded into the recording medium receiving unit 1 1 or unloaded therefrom. When 
the recording medium receiving unit 1 1 is kept in the above-mentioned extended position, the 
slot 41 approaches the user, thus facilitating a loading or unloading operation of the card-type 
recording medium MC. 

[0076] In the fourth embodiment of the present invention, there may be provided a locking 
mechanism for holding the recording medium receiving unit 1 1 in the retracted position so as to 
prevent the recording medium receiving unit 1 1 from inappropriately swinging when the front 
panel 3D is opened or closed. 

[0077] In the fourth embodiment, the recording medium receiving unit 1 1 is swingable on 
the plane parallel to the rear surface of the front panel 3D. The loading or unloading operation 
of the card-type recording medium MC can therefore be faciUtated. In addition, it is possible to 
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effectively utilize the area of the front panel 3D, permitting use of the recording medium 
receiving unit 1 1 having a relatively large size without enlarging the front panel 3D. 
V. FIFTH EMBODIMENT 

[0078] Now, the fifth embodiment of the present invention will be described with 
reference to FIGs. 7(a) to 8(c). FIG. 7(a) is a partial plan view of the electronic equipment of 
the fifth embodiment of the present invention, illustrating the front panel, which is kept in the 
opened position, FIG. 7(b) is a front view of the electronic equipment as shown in FIG. 7(a) 
and FIG. 7(c) is a sectional view of the electronic equipment as shown in FIG. 7(a). FIG. 8(a) 
is a perspective view illustrating the recording medium receiving unit of the fifth embodiment 
of the present invention, FIG. 8(b) is a rear view illustrating the recording medium receiving 
unit as shown in FIG. 8(a) and FIG. 8(c) is an enlarged view illustrating a locking mechanism 
for the recording medium receiving unit as shown in FIG. 8(a). 

[0079] The front panel 3E of the fifth embodiment is provided on its front surface with the 
same structural components as those of the front panel 3 A of the first embodiment. Description 
of these components is therefore omitted. 

[0080] In the fifth embodiment, the front panel 3E is movable to swing between the closed 
position and the opened position in which a rear surface of the front panel 3E faces generally 
upward, around a pivot shaft 3a provided on a lower side of the front panel 3E as shown in 
FIG. 7(c) in the same manner as the third embodiment. 

[0081] When the front panel 3E is kept in the opened position, the slot provided on the 
inner wall la of the casing C is exposed. It is therefore possible to insert an optical disc into 
the slot. 
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[0082] The recording medixim receiving unit 1 1 , which is a card compartment 5 1 having 
an insertion hole 43, is mounted in a recess formed on the rear surface of the front panel 3D so 
as to be swingable around a pivot shaft 42 relative to the front panel 3D on a plane 
perpendicular to the rear surface of the front panel 3D. The recording medium receiving unit 
1 1 is therefore swingable between a retracted position in which the recording medium receiving 
unit 1 1 is completely received in the recess of the front panel 3E, as shown in two-dot chain 
lines in FIG. 7(b), on the one hand, and a projected and inclined position in which the recording 
medium receiving unit 1 1 generally projects from the recess of the front panel 3E so that the 
insertion hole 43 is exposed above the rear surface of the front panel 3E, as shown in solid lines 
in the same figure, on the other hand. In such a projected position, the card-type recording 
medium MC can be loaded into the recording medium receiving unit 1 1 or unloaded therefrom. 
[0083] Now, description will be given below of a swing mechanism for swinging the 
recording medium receiving unit 1 1 from the retracted position and the projected position with 
reference to FIGs. 8(a) to 8(c). 

[0084] The swing mechanism is composed of a pair of supporting arms 52, a pair of base 
plates 53, a pair of extension coil springs 55, a locking mechanism 57 and a lock releasing 
mechanism. 

[0085] The pair of supporting arms 52, which are formed of a metallic plate, are secured 
on the longitudinally extending opposite sides of the card compartment 51, respectively, so as 
to be in parallel to each other. The supporting arm 52 has a root end 52b, which projects from 
the end of the card compartment 5 1 on the opposite side to the insertion hole 43. 
[0086] The pair of base plates 53 is formed of a metallic plate so as to serve as a mounting 
base. Each of the base plate 53 has a slot 53a. The base plates 53 are secured on the bottom of 
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the recess formed on the rear surface of the front panel 3E by means of screws, respectively, so 
as to be in parallel to each other. The base plate 53 projects upward in a perpendicular 
direction to the rear surface of the front panel 3E. 

[0087] The root ends 52b of the supporting arms 52 and the corresponding ends of the base 
plates 53 are pivotably connected to each other by means of a pair of pivot shafts 42, 
respectively. The pivot shafts 42 extend in parallel to the rear surface of the front panel 3E so 
as to be co-axial to each other. Accordingly, the card compartment 51 is swingable in both 
directions as shown in arrows in FIG. 8(b) on a plane perpendicular to the rear surface of the 
front panel 3E. 

[0088] Each of the extension coil springs 55, which is placed in the slot 53a of the base 
plate 53, has one end 55b that is connected to a spring engaging portion 53b formed on the base 
plate 53 and the other end 55a that is connected to a spring engaging portion 52d formed on the 
root end 52b of the supporting arm 52. Such coil springs 55 impart a resilient force to swing 
the card compartment 51 to the projected position. 

[0089] The locking mechanism 57 is composed of a lock lever 58, a hook member 56 and 
a coil spring 60. The lock lever 58, which has an L-shape as shown in FIG. 8(b), is provided at 
its one end with an engaging pin 58a. The lock lever 58 is pivotably mounted on the inner 
surface of one of the base plate 53 by means of a supporting pin 59 so that flie supporting pin 
59 and the above-mentioned engaging pin 58a extend in parallel to the above-mentioned pivot 
shafts 42. The hook member 56 is formed on the lower and portion of the supporting arm 52 
on the opposite side to tiie root end 52b so as to be capable of engaging with the above- 
mentioned engaging pin 58a of the lock lever 58. The coil spring 60 is mounted on the lock 
lever 58 so as to impart a resilient force to turn the lock lever 58 counterclockwise in FIG. 8(b) 
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to the lock lever 58. There is also provided a stopper (not shown) to limit the swing range of 
the lock lever 58 in the counterclockwise direction mentioned above. 
[00901 The lock releasing mechanism is composed of a release button 61 and a link 
mechanism for mechanically connecting the release button 61 to the lock lever 58. The 
pushing operation of the release button 61 causes the lock lever 58 to turn clockwise in FIG. 
8(b) to release the locking condition. 

[0091] Now, description of operation of the swing mechanism as described above will be 
given below. When the card-type recording medium MC is loaded, the release button 61 is 
pushed to swing the card compartment 51 to the projected position under the function of the 
extension coil springs 55. In such a state, the card-type recording medium MC is inserted into 
the insertion hole 43 of the card compartment 51 by a manual operation. 
[0092] Then, when the card compartment 5 1 is pushed down against the extension coil 
springs 55 by a manual operation so that it reach the prescribed position, the hook member 56 
of the supporting arm 52 comes into contact with the engaging pin 58a of the lock lever 58 to 
turn the lock lever 58 clockwise in the FIG. 8(b) against the coil spring 60. Continued pushing 
operation causes the lock lever 58 to tum counterclockwise under the function of the coil spring 
60, while engaging the engaging pin 58a of the lock lever 58 with the hook member 56 of the 
supporting arm 52. Consequently, the card compartment 51 is locked in the retracted position 
and the loading operation of the card-type recording medium MC is completed in this manner. 
[0093] When the card-type recording medium MC is unloaded, the release button 61 is 
pushed to tum the lock lever 58 clockwise in FIG. 8(b) against the coil spring 60 so as to swing 
the card compartment 51 to the projected position under the function of the extension coil 
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springs 55. In such a state, the card-type recording medium MC can be removed from the 
insertion hole 43 of the card compartment 51 by a manual operation. 
[0094] In the fifth embodiment, the recording medium receiving unit 1 1 is swingable on 
the plane perpendicular to the rear surface of the front panel 3E. The loading or unloading 
operation of the card-type recording medium MC can therefore be facilitated. In addition, it is 
possible to effectively utihze the area of the front panel 3E, permitting use of the recording 
medium receiving unit 1 1 having a relatively large size without enlarging the front panel 3E. 
[0095] In the above-mentioned first to fifth embodiments, the present invention is applied 
to the electronic equipment serving as the audio device, which is to be mounted to reproduce 
musical information. The present invention is not limited only to the above-mentioned 
embodiments, but can be apphed to a case where the card-type recording medium MC is used 
in a navigation system, which is provided on its front side with a movable operation panel such 
as the front panel as described above. 

[0096] In addition, the present invention may be applied not only to the electronic 
equipment to be mounted on the vehicle, but also electronic equipment such as a household 
audio system, which is provided, on its front side with a movable operation panel such as the 
front panel as described above. 

[0097] According to the present invention as described in detail, the recording medium 
receiving unit is concealed and inaccessible in case where the front panel is in the closed 
position and the recording medium receiving imit is displaced along with movement of the 
front panel so as to be exposed and accessible in case where the front panel is in the opened 
position. It is therefore possible to perform easy loading and unloading of a card-type 
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recording medium, reduce the possibility of theft of the card-type recording medium and 
relieve restriction in design of the front panel. 

[0098] The entire disclosure of Japanese Patent Application No. 2001-86006 filed on 
March 23, 2001 including the specification, claims, drawings and summary is incorporated 
herein by reference in its entirety. 
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